The paper presents a method for passively tracking a moving target using a sequence of bearings from a surveillance platform. The key assumption for the method is that the target is moving at a constant speed on a fixed heading during the data acquisition period. This is the same assumption that is made for Ekelund ranging. Parameter estimates are computed after bearings are taken as the tracking platforms maneuvers. No specific maneuver by the tracking platform is required. The estimators presented in this paper are approximately maximum likelihood when the target is distant from the platform.
INTRODUCTION
This paper presents a method for estimating the coordinates of a moving target as a function of bearing direction cosines measured from a tracking platform. The parameter estimates are computed after bearing measurements are taken during a period when the tracker maneuvers. One key assumption for the method is that the target is moving at a constant speed on a fixed heading. This assumption is also made for Ekelund ranging. In contrast, our method does not require a specific maneuver by the tracking platform. Another key assumption, which is made for Ekelund ranging, is that the percentage variation in range is small during the observation time. This is a reasonable assumption for a distant target, but it precludes the use of closing tactics.
I. DEVELOPMENT OF THE TRACKING PARAMETERS
For a fixed coordinate system, let xe(t) and xs(t) de- 
sire(t) = and eosB(t) = [ye(t) -ys(t)]/R(t),
where R(t) is the true target range.
Assume that the tracker uses a circular hydrophone array to detect acoustic waves radiating from the target. Bearing information is usually obtained by delayand-sum beamforming.
Remember that the direction eosines sinB and eosB are needed to determine the delays used to steer a beam in direction B. Suppose that the beam angie that gives maximum signal energy during the integration time is •. This is the estimate of the target bearing during the integration time. Let Suppose that the tracker estimates sinB(t) and cosB(t) (1) cs(n) and %(n) are independent Gaussian random variables with a common variance denoted Angles measured in degrees.
s(t) = sinB(t), c(t) = eosB(t), and õ(t) and 3(t) denote
Velocities measured in kiloyards/minute.
•/(1 -•),
if the noise field is spatially uncorrelated. 
It is important to remember that • is an estimate of the SNR and not the true SNR for any type of estimator.
The error inherent in • increases the error in the parameter estimates. Consequently, it is generally better to use the ordinary least squares approach rather than weighted least squares (the multiplication adjustment) when the SNR is slowly varying during the sampling per iod. At first we set •T--90 ø and centered the track so that xr(0)=0 (Fig. 2) Tables  I-IV.   Table I presents Table III 
